Monte Carlo simulations are the only feasible techniques for pricing complex financial products in multi-factor models. However, the slow convergence of the method is its main disadvantage. In order to improve the efficiency of Monte Carlo simulations, variance reduction techniques are employed. The most popular variance reduction techniques are antithetic variates and control variates. A more advanced method is importance sampling. The idea of importance sampling is to find unbiased Monte Carlo estimators with lower variance by changing the measure. Variance reducing estimators can be constructed by means of Girsanov-Transformations, that is by a change of the drift term. This approach is usually restricted to finite dimensional deterministic changes of drift. There are several methods to find the optimal change of drift. Glasserman, Heidelberger and Shahabuddin (1999) introduced a deterministic maximization problem. The solution to this problem is an optimal change of drift. Vazquez-Abad and Dufresne (1998), Su and Fu (2002) , and Arouna (2004) characterized the optimal drift term by a deterministic minimization problem. These authors used gradient-based stochastic approximation to find the optimal solution. We adopt the setting of the latter authors, however, we differ in the method for solving the optimization problem.
is almost impossible to evaluate the objective function that is represented by the mean of a certain random variable, we introduce a sequence of large sample approximations converging to the objective function. With these approximations we associate minimization problems that determine M-estimators for the optimal drift term. We prove consistency and asymptotic normality of these M-estimators. Furthermore, we adapt the construction of the specific MM-algorithm to obtain a MM-algorithm for the large sample approximations. This MM-algorithm can be used in Monte Carlo simulations for estimating the optimal drift term. We report on numerical experiments performed with the MM-algorithm in the context of options pricing.
